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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(POT Rule 61.2) 


To: 

Connnnissloner 

US Department of Commerce 
United States Patent and Trademark 

Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 

in its capacity as elected Office 


Date of mailing (day/month/year) 

14 August 2001 (14.08.01) 




International application Na 
PCT/EPOO/10186 


Applicant's or agenfs file reference 
P1999S008 


International filing date (day/month/year) 

17 October 2000(17.10.00) 


Priority date {day/month/yea r) 

29 October 1999 (29.10.99) 


Applicant 

ASHTON, Simon, Christopher, Peter 



1. The designated Office is hereby notified of its election made: 

I X| in the demand filed with the International Preliminary Examining Authority on: 
23 May 2001 (23.05.01) 



{ I in a notice effecting later election filed with the International Bureau on: 



2. The election | X| 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer 


34« chemin des Colombettes 


Juan Cruz 


1211 Geneva 20, Switzerland 


Facsimile No.; (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



EP0010186 



/ 



PATENT COOPERATI VTREATY 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agenf s file reference 
P1999S008 


FOR FURTHER Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 

PCT/EP 00/10186 


International filing date (day/month/year) 

17/10/2000 


(Earliest) Priority Date (day/month/year) 

29/10/1999 


^plicant 

EXXONMOBIL RESEARCH AND ENGINEERING COMPANY 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 2 sheets. 

PT] It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 

Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 



the statement that the information recorded In computer readable form t 
furnished 



\ identical to the written sequence listing has been 



2. 
3. 



I I Certain claims were found unsearchable (See Box I). 
I I Unity of invention is lacking (see Box II). 

With regard to the title, 

|X| the text Is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

PC] the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box ML The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 



I I as suggested by the applicant. |X| None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 



Form PCT/ISA/210 (first sheet) (July 1998) 



INTERNATIONAL SEARCH RE^RT 



w 



International Application No 

PCT/EP 00/10186 



A. CLASSinCATION OF jSUBJECT MATTER 

IPC 7 'ClOLl/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 ClOL 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



EPO-Internal , WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



7 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A ^ 



/ 



US 3 111 482 A (CIAPETTA ET AL) 
19 November 1963 (1963-11-19) 

claim 1 

figure 1 

GB 735 134 A (STANDARD OIL DEVELOPMENT CO) 

Claim 1 
page 10, line 79 - line 98 

figure 3 



1,8 



□ 



Further documents are listed in the continuation of t>ox C. 



Patent family members are listed in annex. 



* Special categories of cited documents : 

'A' document defining the general state of the art which is not 
considered to be of particular relevance 

'E' earlier document but published on or after the international 
filing date 

'L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

*0* document referring to an oral disclosure, use. exhibition or 
other means 

'P' document published prior to the international filing date but 
later than the priority date claimed 



'T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

*X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

■y document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



16 February 2001 



Date of mailing of the international search report 



26/02/2001 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl, 
Fax: <+31-70) 340-3016 



Authorized officer 



De Herdt, 0 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH R 

Information on patent family members 



^pRT 



International Application No 

PCT/EP 00/10186 



Patent document 
citeb in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 3111482 
GB 735134 



A 
A 



19-11-1963 



NONE 
NONE 



Form PCT/ISA/210 (patent family annex) (July 1992) 



PCX 

REQUEST 



The undersigned requests that the present 

iniemalional application be processed 
according to the Patent Cooperation Treaty. 



Foi*f^W ing Office use only . 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) P 1 999S008 



Box No. I TITLE OF I>rVENTION 

Jet Fuels With Improved Flow Properties 



Box No. n APPLICANT 



1 name; for a legal entity, full official 



Name and address; (Family name followed by given na „ ^.^ 

desigttation. The address must include postal code and name of countiy. The country of the 
adSess indicated in this Box is the applicant 's State (that is. country) of residence if no State 
of residence is indicated below.) 

EXXONMOBIL RESEARCH AND ENGINEERING COMPANY 
(formerly Exxon Research and Engineering Company) 
1545 Route 22 East 
Clinton Township 

Annandale, New Jersey 08801 , United States of America 



I [ This person is also inventor. 



Telephone No. 



Facsimile No. 



Teleprinter No. 



State (tfxat is, country) of nationality: 
US 


State (tlwt is, country) of residence: 
US 


This person is applicant l | all designated 
for the purposes of: i I States 


"T^ all designated States except 1 j the United States | [the States indicated in 
/Cj the United States of .America | | of America only | |the Supplemental Box 


Box No, III FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



Name and address: (Family name followed by given name, for a legal entity, full official 
designation. The address must include postal code and name of coun^'. The country of the 
address indicated in this Box is the applicant's State (that is. country) of residence if no State 
of residence is indicated below.) 

ASHTON, Simon Christopher Peter 

42 Ottways Lane 

Ashtead 

KT21 2PA 

Great Britain 



This person is: 
I [ applicant only 

[ y[ applicant and inventor 

I I inventor only (If tins check-box 
is marked, do not fill in bdosv.) 



State (that is. country) of nationality: 
GB 



State (that is, country) of residence: 
GB 



This person is applicant 
for the purposes of: 



□ ali designated j | all designated States except 
States . . 



LJ the United Slates of America 



y the United States 



of America only 



□ the States indicated in 
the Supplemental Box 



X Further applicants and- or (further) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby has been appointed to act on behalf 
of the applicant(s) before the competent International Authorities as: 



X agent 



[ [ common representative 



Name and address: {Family name followed by given name; for a legal entity, full official 
designatioi. Tlte address must include postal code and name of country.) 

DEW, Melvyn John; 

MARESCHAL, Anne M,; 

VELDHUI2EN Albert Dirk Willem 

ExxonMobil Chemical Europe Inc. 

P.O. Box 105 

B- 1830 MACHELEN 

BELGIUM 



Telephone No. 

+ 32 2 722 22 24 



Facsimile \o. 

+ 32 2 722 22 99 



Teleprinter No. 



□ 



Address for correspondence: Mark this check-box where no aaent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to vvhicTi correspondence should be sent. 



Form PCT/RO 101 (first sheet) (July 1998; reprint July 2000) 



See S'otes to the request form 



Box No.V 



DESIGNATION Ol 



Sheet No. 



TES 



The following designations are hereby made under Rule 4.9(a) {mark the applicable check-boxes: at least one must be marked): 
Regional Patent 

□ AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho. MW Malawi, MZ Mozambique, SD Sudan, SL Sierra Leone, 

SZ Swaziland, TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is a Contraciing State 
of the Harare Protocol and of the PCT 

□ EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova, 

RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Conu-acting State of the Eurasian Patent 
Convention and of the PCT 

0 EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein. CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent 
Convention and of the PCT 

□ OA OAPI Patent: BF Burkina Faso, BJ Benin, OF Central African Republic, CG Congo, CI Cote d'lvoire, CM Cameroon, 

GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any 
other State which is a member Stale of OAPI and a Contracting State of the PCT (if other kind ojprotection or treatment desired, 

specify on dotted line) 

National Patent (if other land of protection or treatment desired, specify on dotted line): 



□ AE United Arab Emirates □ LC 

□ AG Antigua and Barbuda □ LK 

□ AL Albania □ LR 

□ AM Armenia O LS 



Saint Lucia 
Sri Lanka 
Liberia 
Lesotho . , . 
Lithuania 
Luxembourg 
Latvia 

Morocco . . . 



□ AT Austria □ LT 

□ AU Australia □ LU 

□ AZ Azerbaijan [~| lV 

□ BA Bosnia and Herzegovina Q \ 

□ BB Barbados □ MD Republic of Moldova 

□ BG Bulgaria □ mg Nfadagascar 

□ BR Brazil □ MK The former Yugoslav Republic of Macedonia . 

□ n\ Belarus □ MN Mongolia 

□ BZ Belize ' □ MW Malawi 

0 CA Canada □ MX .Mexico 



D CH and LI Switzeriand and Liechtenstein 



□ MZ 



□ CN China □ NO 

□ CR Costa Rica □ NZ 

□ CU Cuba □ PL 

□ CZ Czech Republic □ PT 

□ DE Germany □ RO 

□ DK Denmark □ RU 



□ DM Dominica 



□ SD 



□ DZ Algeria □ SE 

□ EE Estonia 0 SG 

□ ES Spain □ SI 

□ Fl Finland □ SK 

□ GB United Kingdom □ SL 

□ GD Grenada □ TJ 

□ GF Georgia □ TM 

□ GH Ghana □ TR 



□ GM Gambia 



□ LT 



□ HR 

□ HU 

□ ID 

□ IL 

□ in 

□ IS 

□ Jr 

□ KE 

□ KG 

□ KP 

□ KR 

□ K/ 



Croatia □ TZ 

Hungar>' D UA 



Indonesia □ UG 

Israel E US 

India □ UZ 

Iceland □ \'N 

Japan □ YU 

Kenya □ ZA 

Kyrgyzstan □ ZW 

Democratic People's Republic of Korea Check-box reserved for designarinjg States which have become 

Republic of Korea ^'^^^^^ ^^^^ issuance of this sheet: 

Kazakhstan □ 



Mozambique 
Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

United Republic of Tanzania 

Ukraine 

Uganda 

United States of America . . 

Uzbekistan 

\ iet Nam 

^'ugoslavia 

South Africa 

Zimbabwe 



Precautionary Designation Statement: In addition to the designations [\v,\\\-^ above, the applicant also makes under Rule 4.9(b j all other 
designations which would be permitted under the PCT except any designalion(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement, The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confimied before the expiration of 15 months froni the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that lime limit. (Confirmation (inclitdingfees) miistreitch ffw receiving Office within the 15-nionth time limit,) 



Form PCT''RO/tOl (second sheet) (July 2000) 



See Notes (o the reuuesc form 



Filing date 
of earlier application 
(day/mon th/year) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country 


regional application:* 
regional Oftice 


international application; 
receiving Office 


item(i) 

29 October 1999 
(29/10/99) 


9925640.6 


GB 






item (2) 










item (3) 











Box No. VI PRIORITY CLAI^^ 



Sheet No. 



1 I Further priority- clUIKre indicated in the Supplemental Box. 



I I The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
' — ' of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Ojfice) identified above as item(s): 



• Where the earlier application is an ARIPO application, u is mandatory to indicate in the Supplemental Box at least one counny party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was fded (Rule 4.l0(h}(u)}. See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of Internationa I Searching Authority' (ISA) 
(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used) : 

ISA/ EP 



Request to use results of earlier search; reference to that search Of an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Countr>* (or regional Office) 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request : 3 

description (excluding 
sequence listing part) : 7 

claims : 2 

abstract : i 

drawings : - 

sequence listing part 

of description ; - 



Total number of sheets : 13 



This international application is accompanied by the item(s) marked below: 



1. 


□ 


2. 


□ 


3. 


□ 


4. 


□ 


5. 


□ 


6. 


□ 


7. 


□ 


8. 


□ 


9. 





Figure of the drawings which 
should accompany the abstract: 


Language of filing of the 
international application: EngilSjn 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 



i\'e.x7 to each signature, indicate the name of the person signing and the capacity m which the person signs (if such capacity is not obvious fr;.m reading the request)- 



DEW, Melvyn John, General Authorisation No. 55 



For receiving Oftice use only 



1 . Date of actual receipt of the purported 
international application: 



Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 



4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5. International Searching Authority to * / 
(if two or more are competent): A / 



□ 



Transmittal of search copy delayed 
until search fee is paid. 



2. Drawings; 
I I received: 

I I not received: 



For International Bureau use only 



Date of receipt of the record copy 
by the International Bureau 



Form PC PRO 101 (last sheet) (July 1998, repnnt July 2000) 



See S'otes to the request form 



This sheet is not /and does not count as a sheet of the inte^j^nal application. 



PCX 



FEE CALCULATION SHEET 
Annex to the Request 



Applicant's or agent's 

file reference P1999S008 



For receiving Office use only 



International application No. 



Date stamp of the receiving Office 



Applicant 



EXXONMOBIL RESEARCH AND ENGINEERING COMPANY 



CALCULATION OF PRESCRIBED FEES 



1. TRANSMITTAL FEE 


102 


EUR 


T 


2. SEARCH FEE 


945 


EUR 


S 



International search to be carried out by HP 



(If /MO or more International Searching Authorities are competent in relation to the international 
application, indicate the name of the Authority which is chosen to carry out the international search.) 



INTERNATIONAL FEE 
Basic Fee 

The international application contains 13 



sheets. 








409 EUR 


bl 


X 






b2 



remaining'sheets 
Add amounts entered at bl and b2and enter total at B 



1 409 EUR 



Designation Fees 

The international application contains 5 



designations. 



X 88 EUR 



440 EUR 



number of designation fees 
pay able (maximum 8) 



amount of designation fee 



D 



Add amounts entered at B and Dand enter total at I 

(Applicants from certain States are entitled to a reduction of 75% of the 
international fee. Where the applicant is for all applicants are) so entitled, the 
total to be entered at I is 25% of the sum of the amounts entered at B and D.) 

FEE FOR PRIORITY DOCUMENT (if applicable) 



849 EUR 



5. TOTAL FEES PAYABLE 

Add amounts entered at T, S, I and P.and enter total in the TOTAL box 



1896 



EUR 



TOTAL 



I I The designation fees are not paid at this time. 



MODE OF PAYMENT 

0 authorization to charge 
deposit account (see below) 

[ [ cheque 

j j postal money order 



I I bank draft 
I [ cash 

I I revenue stamps 



I I coupons 

I I ether (specijy): 



DEPOSIT ACCOUNT AUTHORIZATION (this mode of payment may not be available at all receiving Offices) 
The RO' EP | y | is hereby authorized to charge the total fees indicated above to my deposit account. 

Q(this check-box may be marked only if the conditions for deposit accounts of the receiving Office so permit i is 
hereby authorized to charge any deficiency or credit any overpayment in the total fees indicated above to my 
deposit account. 



p~j is hereby authorized to charge the fee for preparation and transmittal of the priority docume(it to the International 



28300171 



Bureau of WIPO to my deposit account. 
13 October 2000 



Ado 




Deposit Account No. 



Date (day^montfiyear) 



Signature 



Melvyn John DEW 



Form PCT/RO lOl (Annex) (Januar>- 2000; reprint July 2000) 



See \otes to the fee calculation sheet 



^Bitte ubermittin die 3 Blatter 1004.1-3 dem EPA in Munchen. Direktion 5.1.1. und beachten Sie Blatt 1004.4, insbesondere Nr.3 b. 
' Please forward the 3 sheets 1004.1-3 t o the EPO at Munich. Directorate 5.J.1 and pa, utte nli^ to sheet 1004. especially pcir.t 3 b. 
Priere de faire parvenir les 3 feuilles IC^Bfe a I'OEB k Munich. Direction S.I .1 et de teniF^we de la feuiite 1004.5, notamment uu point 3 b. 



ALLGEMEINE VOLLMACHT 
GENERAL AUTHORISATION 
POUVOIR GENERAL 



Nur amtli^Ken Gebrau^h / For cficia! use cVy 
Cadre reserve a radministration SWA* 
Nr. der allgemeinen Voilmacht / General Authorisation No. 
N° du pouvoir general 



Ich (Wir) /I (We) / Je (Nous) 



EXXONMOBIL RESEARCH & ENGINEERING COMPANY 
180 Park Avenue 
Florham Park, NJ 07932 

as.A. 



bevollmachtige(n) hiermit / do hereby authorise / autorise (autorisons) par la presente 

Anne MARESCHAL. 

having a professional address at 

Exxon Chemical Europe Inc., Law Technology, Hermeslaan 2, B-1831 Machelen, Belgium 



mich (uns) in den durch das Europaische Patentubereinkommen geschaffenen Verfahren In alien meinen (unseren) Patentangelegenheiten 
zu vertreten, alle Handlungen fur mich (Uns) vorzunehmen und Zahlungen fur mich (Uns) In Empfang zu nehmen. 

to represent me (us) in ail proceedings established by the European Patent Convention and to act for me (us) in all patent transactions arid to 
receive payments on my (our) behalf. 

a me (nous) representer pour ce qui concerne toutes mes (nos) affaires de brevet dans toute procedure instituee par la Convention sur le 
brevet europeen et, a ce titre, a agir en mon (notre) nom et k recevoir des palements pour mon (notre) compte. 



Die Volimacht gilt auch fur Verfahren nach dem Vertrag uber die Internationale Zusammenarbeit auf dem Gebiet des Petentws 
This authorisation shall also apply to the same extent to any proceedings established by the Patent Cooperation Treaty. 
Ce pouvoir s*applique egalement a toute procedure Instituee par le Traite de cooperation en matiere de brevets. 



□ 



Weitere Vertreter sind auf einem gesonderten Blatt angegeben. / Additional representatives indicated on supplementary sheet. 
Les autres mandataires sont mentionnes sur une feuille supplementaire. 

Untervollmacht kann erteilt werden. / Sub-authorisation may be given. / Le pouvoir pourra etre defegue. 

Bitte die gelbe Kopie, erganzt urn die Nr. der allgemeinen Voilmacht, an den Vollmachtgeber zurucksenden. 
Please return the yellow copy, supplemented by the General Authorisation No., to the authorisor. 
Priere de renvoyer la copie jaune au mandant, munie du n° du pouvoir general. 




Datum / Date 



22 May 2000 



Ort/Place/Lieu IVlachelen, Befgium 

Unterschrift(en) / Signature{s) 

Melvyn John DEW 
Authorised Signatory 



Das Formblalt mufl vom (von den) Vot!machtgeber(n) (bei jurislischen Personen vom Unierschrlftsberechtigten) eigennSndig unterzeichnet sein. Nach der Unterschr-. bitte 
den (die) Namen des (der) Unterzeichneten mit Schreibmaschine wiederholen (bei jurislischen Personen die Stellung des Unierschrlftsberechtigten innerhalb der 
Gesettschaft angeben). 

The form must bear the personal signature(s) of the authonsor(s). (In the case of legal persons, that of the officer en>powered to sign). After the signature, please ty^-s 'he 
name(s) of the stgr.atory(ies) adding, in the case of legal persons, bis (their) position within the company. 

Le formulaire doit Stre signd de la propre main du (des) mandant(s) (dans le cas de personnes morales, de la personne ayant quatite pour signer). Veuiilez ajouter a a 
machine, apres la signature, le (les) nom(s) du (des) signataire(5) en mentionnant, dans Id cas de personnes morales, ses (leurs) for^ctions au sein de la soci^l^. 



EPA/EPO/OEB Form 1004.3 04.92 



To be returned to autnonsee 
Copie destin^e au mandataire 



1 ALLGEMEINE VOLLMAC^A 
GENERAL AUTHORISAlHi 
POUVOIR GENERAL ^ 



jtte bei jeder Korrespondenz angeben) 
[please quote in ali correspondence) 
iri6re de mentionner dans toute conrespondance) 



Ich (Wir)/I (Vfefrje (Nous) 

r. 



ExxonMobil Research and Engineering Company, 
Florham Park, 
New Jersey, 

United States of America, 
Incorporated in the State of Delaware 



bevollmdchtige(n) hiermit/do hereby authorise /autorise (autorisons) par la pr^sente 

SOMERS, Harold Arnold 
FLETCHER V7ATTS , Susan Jane 

of: Esso Engineering (Europe) Ltd., Patents and Licences, Mailpoint 
70, Esso House, Ermyn Way,. Lea.therhead, Surrey KT22 8XE.. United^ 
Kingdom; 

DEV7, Melvyn John 

of: Exxon Chemical Europe Inc., Hermeslaan 2, B-1831, Machelen, 
Belgium. 



mich (uns) in den durch das Europaische PalentQbereinkommen geschaffenen Verfahren in alien meihen (unseren) Patentangelegenheiten zu vertreten, 
alle Handlungen fur mich (uns) vorzunehmen und Zahlungen fOr mich (uns) In Empfang zu nehmen. 

to represent me (us) in all proceedings established by the European Patent Convention and to act for me (us) in all patent transactions and to receive 
payments on my (our) behalf. ; 

d me (nous) repr6senter pour ce qui conceme toutes mes (nos) affaires de brevet dans toute proc6dure institute par la Convention sur le brevet europ6en 
et, a ce titre, d agir en mon (notre) nom et & recevoir des palements pour mon (notre) compte. 

Die Vollmacht gilt auch fur Vertahren nach dem Vertrag Qber die Internationale Zusammenarbeit auf dem Gebiel des Patentv^eaens. 
This authorisation shall also apply to the same extent to any proceedings established by the Patent Cooperation Treaty. 
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PO Box 390, Florham Park, New Jersey 07932, 
United States of America 



do hereby authorise^ 



' VELDHUIZEN , Albert Dirk Willera 

Exxon Chemical Limited 
Exxon Chemical Technology Centre 
PO Box 1 
Abingdon 
' Oxfordshire 0X13 6BB 
United Kingdom 



n (Additional representatives indicated on supplementary sheet). 

to represent me (us) in all proceedings established by the European Patent Convention and to act for me (us) in all patent 
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APPLICATION NUMBER AND OF THE 
INTERNATIONAL FILING DATE 

(PCT Rule 20.5(c)) 


Date of mailing 
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Applicant's or agent's file reference 

P1999S008 


IMPORTANT NOTIFICATION 


International application No. 
PCT/EP 00/ 10186 


International filing date (daylmonthlyear) 
17/10/2000 


Priority date (daylmonthlyear) 
29/10/1999 


Applicant 

EXXONMOBIL RESEARCH & ENGINEERING COMPANY 


Title of the invention 



1. The applicant is hereby notified that the international application has been accorded the international application number and 

the international filing date indicated above. 

2. The applicant is further notified that the record copy of the International application was transmitted to the International 

Bureau on the above date of mailing. 



Other: 



♦ The International Bureau monitors the transmittal of the record copy by the receiving Office and will notify the applicant 
(with Form PCT/IB/301) of its receipt. Should the record copy not have been received by the expiration of 14 months from 
the priority date, the International Bureau will notify the applicant (Rule 22.1(c)). 



Name and mailing address of the receiving Office 

European Patent Office, P.B. 5818 Patentlaan 2 
NL.2280 HV Rijswijk 

Tel. ( + 31-70) 340-2040, Tx, 31 651 epo nl. 

Fax: ( + 31-70) 340-3016 



Authorized officer 




R. Mandemaker 
(070-34025451 



Form PCT;RO;i05 (0792) P20402 



PCX 



REQUEST 



The undersigned requests that the present 

iniemational application be processed 
according to the Patent Cooperation Treaty. 



————— For receiving Office use only - 
International Application No. 



International Filing Pate 



17 OCT 2090 ^ 1 7 10. 2000 



EUROPEAN PATENT OFFICE 

PCT INTERNATIONAL APPLICATION 

Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) P 1 999S008 



Box No. I TITLE OF INVENTION 

Jet Fuels With Improved Flow Properties 



Box No. II APPLICANT 



Name and address: (Family name followed by given name; for a legal entity, full official 
desigfi^tion. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, countfy) of residence if no State 
of residence is indicated below,) 

EXXONMOBIL RESEARCH AND ENGINEERING COMPANY 
(formerly Exxon Research and Engineering Company) 
1545 Route 22 East 
Clinton Township 

Annandale, New Jersey 08801 , United States of America 



[ I This person is also inventor. 



Telephone No. 



Facsimile No. 



Teleprinter No. 



State {that is, country) of nationality: 

US 



state (that is, country) of residence: 

US 



This person is applicant 
for the purposes of: 



j j all designated 



States 



rr^ all designated States exce{)t 
1 Al the United States of America 



□ the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



Box No 111 FURTHER APPUCANT(S) AND/OR (FURTHER) INVENTOR(S) 



Name and address: (FawiTy name followed by given name; for a legal entity, full official 
desi^iation. The address must incmde postal code and name of countty. The country of the 
address indicated in this Box is the applicant 's State (that is, coiaitry) of residence if no State 
of residence is indicated below.) 

ASHTON, Simon Christopher Peter 
42 Ottways Lane 
Ashtead 
KT21 2PA 
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This person is: • . - • 

[ I applicant only 

I y| applicant and inventor 

I 1 inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, countr)) of nationality: 

GB 



State (that is. country) of residence: 
GB 



This person is applicant 
for the purposes of: 



□ all designated I I all designated States except 
States I I the" • " ' ' 



he United States of America 



Xthe United States 
J of America onlv 



□ the States indicated in 
the Supplemental Box 



I Xl Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby/has been appointed to act on behalf 
of the applicant(s) before the competent International Authorities as: 



I Xl agent I I common representative 



Name and address: (Family namefollowed by given name; for a legal entity, full official 
designation. The address must include postal code and name of countiy.) 

DEW, Melvyn John; 

MARESCHAL, Anne M.; 

VELDHUIZEN Albert Dirk Willem 

ExxonMobil Chemical Europe Inc. 

P.O. Box 105 

B- 1830 MACHELEN 

BELGIUM 



Telephone No. 
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Teleprinter No. 
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DEW, Melvyn, John 
ExxonMobil Chemical Europe Inc. 
P.O. Box 105 
B-1830 Machelen 
BELGIQUE 



Date of mailing (day/month/year) 

04 December 2000 (04.12.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
P1999S008 


International application No. 
PCT/EPOO/10186 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

EXXONMOBIL RESEARCH AND ENGINEERING COMPANY (for all designated States except 
US) 

ASHTON, Simon, Christopher, Peter (for US) 

International filing date : 1 7 October 2000 (1 7. 1 0.00) ■ ' • 

Priority date(s) claimed : 29 October 1999 (29.10.99) 
Date of receipt of the record copy 

by the International Bureau : 28 November 2000 (28. 1 1 .00) 

List of designated Offices : 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IEJT,LU,MC,NL,PT,SE 
National :CA,JP,SG,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

in addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



X 



X 



X 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


Authorized officer: 

V. Gross 


m 






Facsimile No. (41-22)740.14.35 


Telephone No. (41-22)338.83.38 
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NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 


To: 

DEW, Melvyn, John 

ExxonMobil Chemical Europe Inc. 

P.O. Box 105 

B-1830 Machelen 

BELGIQUE 


Date of mailing (day/month/year) 
10 May 2001 (10.05.01) 




Applicant's or agent's file reference 
P1999S008 


IMPORTANT NOTICE 


International application No. 
PCT/EPOO/10186 


International filing date (day/month/year) 
17 October 2000 (17.10.00) 


Prior'rty date (day/month/year) 

29 October 1999 (29.10.99) 


Applicant 

EXXONMOBIL RESEARCH AND ENGINEERING COMPANY et at 



1 . Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above.as the date of mailing of this Notice: 

us 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CA,EP,JP,SG 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
10 May 2001 (10.05.01) under No. WO 01/3281 1 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

(f the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/lB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WlPO 


Authorized officer 






34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/lB/308 (July 1996) 
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 




(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date (10) International Publication Number 

10 May 2001 (10.05.2001) PCX WO 01/32811 Al 



(51) International Patent Classification^: ClOL 1/04 

(21) International Application Number: PCT/EP0O/iO186 

(22) International Filing Date: 17 October 20(X) (17.10.2000) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

9925640.6 



29 October 1999 (29.10.1999) GB 



(71) Applicant (for all designated States except US): EXXON- 
MOBIL. RESEARCH AND ENGINEERING COM- 
PANY [US/US]; 1545 Route 22 East, Clinton Township, 
Annandale, NJ 08801 (US). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): ASHTON, Simon, 



Christopher, Peter [GB/G6]; 42 Ottways Lane, Ashtead 
KT21 2PA (GB). 

(74) Agents: DEW, Melvyn, John et al.; ExxonMobil Chemi- 
cal Europe Inc.. P.O. Box 105, B-1830 Machelen (BE). 

(81) Designated States (national): CA, JP, SG, US. 

(84) Designated States (regional): European patent (AT, BE, 
CM, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, 
NL, FT, SE). 

Published: 

— With international search report. 

— Before the expiration of the time limit for amending the 
claims and to be .republished in the event of receipt of 
amendments. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 
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(54) Title: JET FUELS WITH IMPROVED FLOW PROPERTIES 

(57) Abstract: This invention relates to a jet fiiel blend comprising a major amount of a kerosine fraction boiling within the range of 
140** to 250 ^'C and a minor amount of a naphtha fraction produced by the catalytic cracking of heavy gas oil which has a distillation 
Q range of Ts = 165 **C to T95 = 210 "C and an aromadcs content of at least 50 % by volume such that the resultant jet fuel blend has 
^ a freezing point below that of the kerosine prior to blending. The blends of the present invention can achieve freezing points below 
^ -53.5 'C. 



,,,,,,, , Rbb*!! PCT/PTO 2 7 MAR 2002 

wo 01/3281 1 PCT/EPOO/10186 



JET FUELS WITH IMPROVED FLOW PROPERTIES 



This invention relates to jet fuels, especially kerosine based fuels, with improved 
cold flow properties. 

It is well known that liquid hydrocarbons change phase and tend to deposit solid 
5 crystals of wax at low, freezing temperatures. However, the nature of the cr>'sta]s and 
extent to which deposition occurs depends very much on the molecular structure of the 
liquid hydrocarbons and their solubility. Thus, the freezing points are usually the highest 
for high molecular weight n-paraffms, relatively lower for branched chain parafnns and 
are the lowest for hydrocarbons rich in naphthenes and aromatics. Since the major 

10 component of jet fuel come from fractions forming the kerosine boiling range, the amount 
of high molecular weight n-paraffms in this fraction dictate the freezing point of jet fuels. 
The components responsible for controlling the freezing point in jet fuels are generally in 
the high-boiling end of such a fraction. Hence, the final boiling point of the fractions of 
kerosine which are or can be used as jet fuels is governed by considerations of the 

15 freezing point of a given fraction. Most jet fuels are straight-run distillates. The 

composition of the crude feed being subjected to distillation determines the composition 
of the fraction boiling within the kerosine boiling range and hence the freezing point of 
the jet fuel. 

20 Hitherto, in some refineries, some of the aforementioned problems have been 

mitigated by chemically adjusting the composition of some of these fractions used in jet 
fuels by processes such as eg hydrocracking. In the latter process, the heavier paraffinic 
and aromatic fractions are broken down into relatively smaller molecules and are 
hydrogenated at the same time. This is particularly the case with long-chain paraffins 

25 which are cracked into smaller molecules having a molecular weight within the desired 
range and the process simultaneously results in branched chain molecules being formed. 
Thus, the process gives rise to products having much lower freezing points than that of 
the original distillate prior to hydrocracking. 

30 It has also been suggested in EP-A-0282342 that cold-flow properties of fuels can 

be improved by adding to said fuel a minor proportion of a copolymer of (i) an a-olefin 
2-17 carbon atoms per molecule or an aromatic substituted olefin having 8-40 carbon 
atoms per molecule and (ii) a mono- or a di-alkyl ester selected from fumarates, 
itaconates, citraconates, mesaconates, trans- or cis-glutaconate in which the alkyl group 
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has 8-23 carbon atoms. However, these are believed not to be adequate to meet proposed 
and future legislation with respect to freezing points of fuels. 

Whilst the methods currently being used meet the legislation as it stands at 
5 present, jet fuels are uniquely likely to be exposed to very low temperatures, especially 
when flying at high altitudes or when they are on long-haul flights. Other aspects 
affecting the freezing point of fuels include, flight time, ahitude, ambient air temperature, 
airspeed, fuel pickup temperature, and airframe design which determines the heat 
transfer characteristics. In the latter context, risk of freezing is also greatest at wing tips, 

10 where the highest surface to fuel volume ratio occurs. Under these conditions, the fuel is 
susceptible to deposition of wax crystals due to insufficiently low freezing points and 
consequently, may result in problems of pumpability with catastrophic consequences. In 
order to avoid such incidents, ASTM D2386 has laid down a relationship between the 
freezing point of jet fuels and pumpability. According to this standard, the minimum 

15 terriperature at which jet fuel will still flow can vary from 1 -lO'^C below the fre^ezing 

point. Thus, this definition is believed to be insufficient, if it becomes necessar\' for the 
jets to operate at or near the freezing point. The currently accepted standard according to 
DEF STAN 91-91/1 is for jet fuels to have a freezing point at or below -47^C, which is 
considered to be reasonably safe with respect to operational needs. 

20 

Furthermore, it is also in the interests of the producers and suppliers of jet fuels to 
maximise the fraction which can be classed as the kerosine boiling range thereby 
maximising the yield of jet fuel that can be obtained by distillation of a given crude oil. 
The dependency of the yield of the desired jet fuel fraction from a given crude oil varies 
25 with the origin of the crude. Hence, freezing point is a useful guide for determining 
whether a given crude is a commercially viable source of straight-run distillates which 
can be used as jet fuels. 

As mentioned previously, various methods have been tried to mitigate the risk of 
30 fuels cooling down to deposit wax crystals and thereby making it difficult to pump 

thereby causing blockage of fuel filters or even, in some instances causing solidification 
of the fuel in the storage tanks themselves. One such method is, for instance, heating the 
fuel prior to the LP fuel filter to ensure that the fuel temperature is at least 3^C above the 
freezing point of the fuel. More recently, use of chemical additives to depress the 
35 freezing point of such fuels has also been considered. However, the fuel specification for 
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both civil and military aircraft (as laid down by DEF STAN 91-91) is very stringent and 
long term testing is needed before any of these can be allowed to be used. For instance, 
the only fuel containing up to 50% synthetic material and is approved by DEF STAN 91- 
91-3 is a jet fuel produced by Sasol. Whilst a number of other additives have been 
5 allowed, such as eg antioxidants, static dissipators, metal deactivators, lubricity 

improvers, icing inhibitors and thermal stability improvers, none has been approved 
hitherto for depressing the freezing point of such fuels. 

It has now been found that the freezing point of jet fuels can be depressed well 
10 below" the minimum levels specified in DEF STAN 91-91/1 by blending therewith a 
fraction from the distillation process of petroleum crudes. 

Accordingly, the present invention is a jet fuel blend comprising a major amount 
of a kerosine fraction boiling within the range of 140^ to 250''C and a minor amount of a 
15 naphtha fraction produced by the catalytic cracking of heavy gas oil (hereafter "HCCN") 
' which has *a distillation range of T5 = 1 65°C to T95 = 2 1 O^'C and an aromatics content of 
at least 50 % by volume such that the resultant jet fuel blend has a freezing point below 
that of the kerosine prior to blending. 

20 The kerosine fraction forming the major component of such jet fuel blends 

suitably has a boiling range of T5 = 145^*0 to T95 = 248''C, preferably a range of T5 = 
150''C to T95 = 245X. The amount of the kerosine fraction in the jet fuel blend of the 
present invention is suitably greater than 75% by volume, preferably inUie range from 
about 80-99%, more preferably from 85-95% by volume of the total blend comprising the 

25 kerosine fraction and the HCCN. 

The HCCN is a relatively light fraction derived by catalytic cracking of the so- 
called gasoil fraction during the refining of petroleum crudes. The catalytic cracking of 
the gasoil fraction to obtain HCCN can be carried out by any of the known conventional 

30 catalytic cracking methods. Such methods are well known in the art and are described in 
detail for instance by Keith Owen and Trevor Colley in "Automotive Fuels Reference 
Book", Second Edition, published by the Society of Automotive Engineers. Inc, 
Warrendale, PA, USA (1995). Specifically reference is made to Chapter 3 of this text- 
book at pages 29-49, Chapter 16 at pages 419-469 and 865-890, the latter pages forming 

35 Appendix 12 which is a 'Glossary of Terms'. The HCCN fraction is substantially 
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unhydrorefined, ie it has not been subjected to hydrorefining and has a boiling range of T5 
= leS^'C to T95 = 210^C. The HCCN has an aromatic content of at least 50% by volume, 
suitably from 50-75% by volume and preferably from 60-75% by volume. The blend of 
the kerosine fraction and the HCCN is suitably such that the total aromatic content of the 
5 \ blend is in the range from 15-25% by volume of the total blend. The amount of HCCN 
I required to form such blends is suitably from 0.5 to 15% by volume of the blend, 
preferably from 2.5 to 10% by volume of the total blend. 



The freezing point of such a blend can be determined by a number of methods. 

10 This can be done, for instance, by detecting the cloud point of blend using optical sensors 
or by absorption of light through a sample of the blend. It can also be determined by 
monitoring the change in cooling rate of the blend as energy is absorbed in the formation 
of, or released in the dissolution of wax crystals. The latter method can be carried out 
using a freeze point analyser (Models FPA-30, n^A-50 and FPA-70, marketed by Phase 

15 -Technology Inc). Alternatively, the freezing point, aromatics and saturated content can 

■ ' 'be determined using near infra-red (NIR) methods. Yet another method for determining 

freezing points is the so-called cold-filter plugging point method (hereafter *'CFPP")- In 
another method, known as the Setapoint Detector method (ex Stanhope-Seta), the filter 
flow of aviation fuels is measured at low temperatures across a stainless steel filter. In 

20 this method a sample is subjected to a programmed cooling cycle by water-cooled 
thermoelectric modules, while a pump maintains an oscillating flow at constant rate 
across the filter. Separated wax crystals cause an increase in pressure which is sensed 
electronically. ThereTis also the Institute of Petroleum method (IP 16) of determining 
freezing points. 

25 

The freezing point of the jet fuel blend as determined by the IP 16 method has 
been found to be well below that of the kerosine fraction in the absence of the HCCN 
component. For instance, a kerosine fraction without the HCCN component has a 
freezing point of -53.5'^C. HCCN alone has a freezing point of -42 to -45°C. However, 

30 the same fraction when blended with 2.5% by volume of HCCN has a freezing point of 
-54°C, when blended with 5% by volume of HCCN has a freezing point of -54.5^C and 
when blended with 10% by volume of HCCN has a freezing point of -55°C. 
Whilst in absolute terms these numbers do not appear significant, in respect of the general 
risk of waxes crystallising from fuels, these numbers are very significant and reduce the 

35 potential risk of blockage of filters and pumps by an order of magnitude. Herein lies the 
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5 

feature of the invention. 

Thus according to a further embodiment, the present invention is a jet fuel blend 
comprising a major amount of a kerosine fraction boiling within the range of 140^ to 
5 250*^C and a minor amount of a naphtha fraction produced by the catalytic cracking of 
heavy gas oil (hereafter "HCCN") which has a distillation range of T5 = 165*^C to T95 = 
210°C and an aromatics content of at least 50 % by volume such that the resultant jet fuel 
blend has a freezing point below -53.5*^C. 

10 A further feature of the present invention is that the HCCN used in the blends to 

depress the freezing point of jet fuels is substantially a natural component of the 
petroleum crudes from which the fuel itself is derived. Hence, there are no problems of 
compatibility problems nor indeed any of the problems associated with external additives. 

15 The jet fuel blends of the present invention may contain in addition any of the 

conventional additives used in such fuel compositions. For instance, they may contain 
inter alia approved additives such as antioxidants, static dissipators, metal deactivators, 
lubricity improvers, fuel system icing inhibitors, thermal stability improvers, drag 
reducing agents, dyes and the like. 

20 

The present invention is further illustrated with reference to the following 
Examples: 

EXAMPLES: 

25 A kerosine fraction was taken as the base fuel and was blended with various 

amounts of HCCN and the various properties measured including the freezing points of 
the each of 

the two components and the blends thereof. The freezing points were measured 
according to the standard Institute of Petroleum (IP 16) technique. 

30 

The tabulated results below show that in spite of the HCCN fraction having a relatively 
higher freezing point than the base kerosine and in spite of the density of the HCCN 
fraction being significantly higher than that of the base kerosine, the eventual result of 
blending the two is to substantially depress the freezing point of the blend to below the 
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value of the base kerosine without adversely affecting the composition of the fuel to any 
noticeable degree. 
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We Claim: 

1 . A jet fuel blend comprising a major amount of a kerosine fraction boiling within 
the range of 140"^ to 250°C and a minor amount of a naphtha fraction produced by the 
5 catalytic cracking of heavy gas oil (hereafter "HCCN") which has a distillation range of 
Ts = 165''C to T95 = 210°C and an aromatics content of at least 50 % by volume such that 
the resultant jet fuel blend has a freezing point below that of the kerosine prior to 
blending. 

10 2. A blend according to Claim 1 wherein the freezing point of the blend is below 
-53.5°C. 

3. A blend according to Claim 1 or 2 wherein the kerosine fraction forming the 
major component of the blend has a boiling range of T5 = 145°C to T95 = 248°C. 

15 

4. - '"A blend according to any one of the preceding Claims wherein the kerosine 
fraction forming the major component of the blend has a boiling range of T5 = 150°C to 
T95 = 245°C. 

20 5. A blend according to any one of the preceding Claims wherein the amount of the 
kerosine fraction in the jet fuel blend is greater than 75% by volume of the total blend 
comprising the kerosine fraction and the HCCN. 

6. A blend according to any one of the preceding Claims wherein the HCCN fraction 
25 is substantially unhydrorefined and has a boiling range of T5 = 165°C to T95 = 210°C. 

7. A blend according to any one of the preceding Claims wherein the HCCN has an 
aromatic content of at least 50% by volume 

30 8. A blend according to any one of the preceding Claims wherein the amount of 
HCCN in the blend is such that the total aromatic content of the blend is in the range 
from 15-25% by volume of the total blend. 

9. A blend according to any one of the preceding Claims wherein the amount of 
35 HCCN in the blend is from 0.5 to 15% by volume of the total blend. 
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10. A fuel composition according to any one of the preceding Claims wherein said 
composition also contains one or more additives selected from antioxidants, static 
dissipators, metal deactivators, lubricity improvers, fuel system icing inhibitors, thermal 
stability improvers, drag reducing agents, dyes and the like. 
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International application No. PCT/EPOO/1 01 86 



I. Basis of the opinion 

1. With regard to the elements of the Internationaf application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Articie 14 are referred to in this opinion as "originaiiy filed"): 

Description, pages: 

1 -7 as originally filed 



Claims, No.: 

1-10 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language In which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the International search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucti amendments must be referred to under item 1 and annexed to this 
report,) 



6. Additional observations, if necessary: 



V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Industrial applicability (lA) Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



1. 



Statement 
Novelty (N) 



Claims 



Inventive step (IS) 



Claims 1-10 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following document: 
D1: GB-A-735134 

2. The subject-matter of claims 1-10 does not fulfill the requirements of Article 33(3) 
PCT (Inventive step). 

D1 discloses a fuel composition suitable for a jet aircraft engine and having 
freezing points lower than -Te^'F (-60''C) (page 3, lines 15-16). A heavy naphtha 
fraction boiling between 280^ F and 350° F (138° C and 177° C) is incorporated 
directly in the jet fuel product if it contains a sufficient amount of Cq-Cq aromatic 
hydrocarbons (page 9, lines 82-89). A kerosene fraction boiling between 350° F 
and 550° F (177° C to 288° C) represents one of the major constituents of the jet 
fuel (page 9, line 126 - page 10, line 2). On page 10, lines 89-98, a jet fuel 
containing among others a heavy hydroformate or a heavy catalytic naphtha rich 
in Ce-Cg aromatics and boiling from 250° F to 400° F (121° C to 204° C) and a 
kerosene fraction boiling from about 400° F to 600° F (204° C to 316° C) is 
disclosed. 

The only difference with the subject-matter of claim 1 of the present application is 
the aromatic content of the composition of D1 . It is not clear from the present 
application which problem is solved that has not been solved by D1 . In addition 
the examples do not show an effect over the closest prior art (D1). It seems that 
the aromatic content of at least 50% of the HCCN is arbitrarily chosen and could 
as well be less than 50% provided that the aromatic content of the final blend is In 
the right range. 

D1 already indicates that a sufficient amount of single ring aromatic hydrocarbons 
should be incorporated in the fuel to Improve the composition (page 1 1 , lines 32- 
35). Starting from the teaching of D1 a person skilled in the art would add a 
naphtha fraction with a high amount of aromatics to a kerosene to obtain a jet fuel 
that has a low freezing point and has a good quality. 
The subject-matter of claim 1 therefore lacks an Inventive step. 
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In view of D1 , it seems that dependent claims 2-10 do not contain any features 
which, in combination with the features of any claim to which they refer, meet the 
requirements of the PCT in respect of inventive step. 

Any information the applicant may wish to submit concerning the subject-matter of 
the invention, for example further details of its advantages or of the problem it 
solves, and for which there is no basis in the application as filed, should be 
confined to the letter of reply and not be incorporated into the application (Article 
34(2)(b) PCT). 

3. In order to facilitate the examination of the conformity of the amended application 
with the requirements of Article 34(2)(b) PCT, the applicant is requested to clearly 
identify the amendments carried out, no matter whether they concern 
amendments by addition, replacement or deletion, and to indicate the passages of 
the application as filed on which these amendments are based (see also Rule 
66.8(a) PCT). 

If the applicant regards it as appropriate these indications could be submitted in 
handwritten form on a copy of the relevant parts of the application as filed. 

Re Item VII 

Certain defects in the international application 

4. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in D1 is not mentioned in the description, nor is this document identified 
therein. 

Re Item VIII 

Certain observations on the international application 

5a. Claim 1 does not meet the requirements of Article 6 PCT in that the matter for 
which protection is sought is not clearly defined. The claim attempts to define the 
subject-matter in terms of the result to be achieved which merely amounts to a 
statement of the underlying problem namely 'such that the resultant fuel jet blend 
has a freezing point below that of kerosine prior to blending'. The technical p 
features necessary for achieving this result should be added. 



Form PCT/Separate SheeV408 (Sheet 2) (EPO-April 1997) 



WRITTEN OPINION 
SEPARATE SHEET 



International application No. PCT/EPOO/1 01 86 



5b. The expression 'and the like' used in claim 10 is vague and unclear and leaves the 
reader in doubt as to the meaning of the technical feature to which it refers, 
thereby rendering the definition of the subject-matter of said claim unclear (Article 
6 PCT). 
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Re: International Patent application No: PCT/EPOO/10186 

Applicant: ExxonMobil Research and Engineering Company 
Our reference: P1999S008 



Dear Sirs 



Reply to the first written opinion dated July 31, 2001 



In answer to the above mentioned written opinion, the Applicant submit herewith, in 
triplicate, a new set of claims deemed to remote the Examiner's objections and in which: 

• Claim 1 has been amended to precise that the content of kerosine fraction is greater 
than 75 % by volume (support in original claim 5) and that the content of the 
naphdia fraction is such that the total aromatic content of the blend is 15-25% by 
volume (support in original claim 8 and at p.4, first paragraph), 

• Claim 5 has been amended by precising that the kerosine fraction is 80-99% by 
volume (support at p. 3, 1.22-24), 

• The wording "and the like" has been suppressed in Claim 10 (new claim 8), and 

• Claims 7 and 8 have been deleted and the numbering of the claims has been 
reviewed. 



As claimed, the present invention relates to a jet fuel blend comprising more than 75% 
by volume of a kerosine fraction boiling within the range of 140-250°C and a minor 
amount of a naphtha fraction produced by the catalytic cracking of hea\y gas oil 
(HCCN) having a distillation range of T5=165'^C to T95=210''C, an aromatics content of 
at least 50% by volume and such that the total aromatics content of the blend is 15-25% 
by volume. 

On the opposite, Dl (GB-A-735134) relates to improved fuels for use in automotive 
and jet engines which has been dearomatized to remove polycyclic aromatic 
hydrocarbons before blending with sufficient C8-C9 aromatic hydrocarbons to produce 
a fuel composition containing at least 0.5, preferably at least 2 and t}^ically at most 10, 
% by volume of the C8-C9 aromatic hydrocarbons (p.6, 129-48 and p. 11, 1,45-63). 
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According to Dl's teachings, the preferred C8-C9 have the lower melting point (p.6, 
1.10-14) and die addition of 1 % by volume of other aromatic hydrocarbons such as CIO 
or CI 2 leads to the plugging of the filter (p.5, 1.28-33). 

Accordingly, as a naphtha fraction produced by the catalytic cracking of hea\y gas oil 
having a distillation range of T5=165*'C to T95=210*^C and an aromatics content of at 
least 50% by volume contains mainly C10+ aromatic hydrocarbons, the present 
invention differs from Dl not only in term the amount of aromatic hydrocarbons added 
(total aromatic content of 15-25% in place than at most 10% by volume) but also in 
term of their composition. 

As far as the inventive step is concerned, it should be first noted that the composition 
according to the present invention is contrary to Dl*s teachings because it contains 
mainly C10+ aromatic compounds (see hereabove). 

Then it should be noted that the problem solved by the present invention is the 
obtention of jet fuel having a freezing point below that of the kerosine fraction to 
decrease the fraction of wax deposited at low temperatures and the problems of 
pumpabilit}^ and/or blockage of the fuel filters (p.2, 1.4-32) while the problem to be 
solved in Dl is the reduction of filter plugging resulting from the crystallization of 
dissolved water (ice formation) (p. 3, 1.10-22). 

Finally, the kerosine used in the present invention may be any kerosine fraction boiling 
within the range of 140-250*^C while the fuels to be used in Dl must be treated to 
remove the aromatic hydrocarbons. 

Accordingly the Applicant believes that the claims now present in this application are 
patentable and in condition for allowance and requests respectfully a favorable 
examination report. 
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We Claim: 

1. A jet fuel blend comprising more than 75 % by volume of a kerosine fraction boiling 
within the range of 140® to 250**C and a minor amount of a naphtha fraction produced by the 
catalytic cracking of heavy gas oil (hereafter "HCCN") which has a distillation range of T5 = 
165°C to T95 = 210®C, an aromatics content of at least 50 % by volvime such that the 
resultant jet fiiel blend has a freezing point below that of the kerosine prior to blending and 
that the total aromatic content of the blend is in the range from 15-25% by volume of the 
total blend. 

2. A blend according to Claim 1 wherein the freezing point of the blend is below 
-53.5°C. 

3. A blend according to Claim 1 or 2 wherein the kerosine fraction forming the major 
component of the blend has a boiling range of T5 = 145°C to T95 = 248®C. 

4. A blend according to any one of the preceding Claims wherein the kerosine fraction 
forming the major component of the blend has a boiling range of T5 = 150°C to T95 = 245°C. 

5. A blend according to any one of the preceding Claims wherein the amoimt of the 
kerosine fraction in the jet fuel blend is in the range of 80-99% by volume of the total blend 
comprising the kerosine fraction and the HCCN. 

6. A blend according to any one of the preceding Claims wherein the HCCN fraction is 
substantially unhydrorefined and has a boiling range of T5 = 165°C to T95 = 210°C. 

7. A blend according to any one of the preceding Claims wherein the amoxmt of HCCN 
in the blend is from 0.5 to 15% by volimie of the total blend. 

8. A fuel composition according to any one of the preceding Claims wherein said 
composition also contains one or more additives selected from antioxidants, static 
dissipators, metal deactivators, lubricity improvers, fuel system icing inhibitors, thermal 
stability improvers, drag reducing agents and dyes. 
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1. This International preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, Including this cover sheet. 
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(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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Vltl ^ Certain observations on the international application 
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International application No. PCT/EPOO/1 01 86 



L Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -7 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application In written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



Claims, No.: 



1-8 



as received on 



18/10/2001 with letter of 



18/10/2001 



Form PCT/IPEA/409 (Boxes i-Vlll. Sheet 1) (July 1998) 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (lA) Yes: 

No: 



2. Citations and explanations 
see separate sheet 

VI!. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following document: 
D1: GB-A-735134 

2. The subject-matter of claims 1 -8 does not fulfill the requirements of Article 33(3) 
PCT (Inventive step). 

D1 discloses a fuel composition suitable for a jet aircraft engine and having 
freezing points lower than -76*'F (-60°C) (page 3, lines 15-16). A heavy naphtha 
fraction boiling between 280° F and 350'' F (1 38^*0 and 177°C) is incorporated 
directly in the jet fuel product if it contains a sufficient amount of Cg-Cg aromatic 
hydrocarbons (page 9, lines 82-89). A kerosene fraction boiling between 350° F 
and 550° F (177° C to 288° C) represents one of the major constituents of the jet 
fuel (page 9, line 1 26 - page 1 0, line 2). On page 1 0, lines 89-98, a jet fuel 
containing among others a heavy hydroformate or a heavy catalytic naphtha rich 
in Cs-Cg aromatics and boiling from 250° F to 400° F (121° C to 204° C) and a 
kerosene fraction boiling from about 400° F to 600° F (204° C to 316° C) is 
disclosed. According to D1 the amount of C8-C9 alkylated aromated 
hydrocarbons should be at least 2 vol% (page 8, line 89-90). No information is 
given as to the limit of Cg-Cg compounds; it is only mentioned that Cj is not 
effective in reducing fuel filter plugging and that increasing the amount of C7 
aromatic hydrocarbons to 10% actually impaired the ability to inhibit plugging 
(page 5, lines 33-37). 

As currently written claim 1 does not contain any information about the kind of 
aromatic compounds to be present in the blend and does not exclude Cg and Cg 
aromatic hydrocarbons. The reaction conditions of the catalytic cracking are 
important to determine the kind of compounds that are obtained. In addition the 
subject-matter of claim 1 is defined by the result to be achieved (see point VIII 
below). 

The only difference with the subject-matter of claim 1 of the present application is 
the aromatic content of the composition of D1 . In addition no indication of the 
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amount of kerosine present in the fuel blend is given in D1 . 
The objective problem is to reduce filter plugging. There are no comparative 
examples given showing that the jet fuef blend of the present application has an 
unexpected advantage over the blend of D1 . It is not shown that a total aromatic 
content of 15-25% by volume of the total blend leads to a technical effect that is 
not achieved with less or more aromatic compounds. It is not clear from the 
present application which problem is solved that has not been solved by D1. It 
seems that all ranges given in claim 1 of the present application are arbitrarily 
chosen. 

As already stated above, D1 already indicates that a sufficient amount of single 
ring aromatic hydrocarbons should be incorporated in the fuel to improve the 
composition (page 1 1 , lines 32-35). Starting from the teaching of D1 a person 
skilled in the art would add a naphtha fraction with a high amount of aromatics to a 
kerosene to obtain a jet fuel that has a low freezing point and has a good quality. 
The subject-matter of claim 1 therefore lacks an inventive step. 

In view of D1 and the comments of above, it seems that dependent claims 2-8 do 
not contain any features which, in combination with the features of any claim to 
which they refer, meet the requirements of the PCT in respect of inventive step. 

Re Item VII 

Certain defects in the international application 

3. Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in D1 is not mentioned in the description, nor is this document identified 
therein. 

Re Item VIII 

Certain observations on the international application 

4. Claim 1 does not meet the requirements of Article 6 PCT in that the matter for 
which protection is sought is not clearly defined. The product is defined by a 
process which is defined in terms of the result to be achieved which merely 
amounts to a statement of the underlying problem namely 'such that the resultant 
fuel jet blend has a freezing point below that of kerosine prior to blending and that 
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the total aromatic content of the blend is In the range from 15-25% by volume of 
the total blend'. The technical features necessary for achieving this result should 
be added or a reformulation as process tjlaim should be done. 
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We Claim: 



1 . A jet fuel blend coitiprising more than 75 % by volume of a kerosine fraction boiling 
within the range of 140® to 250*^C and a minor amount of a naphtha fraction produced by the 
catalytic cracking of heavy gas oil (hereafter "HCCN") which has a distillation range of Ts = 
\^yC to T95 = 21 OX, an aromatics content of at least 50 % by volume such that the 
resultant jet fiiel blend has a freezing point below that of the kerosine prior to blending and 
that the total aromatic content of the blend is in the range from 15-25% by volume of the 
total blend. 

2. A blend according to Claim 1 wherein the freezing point of the blend is below 
-53-5X. 

3. A blend according to Claim 1 or 2 wherein the kerosine fraction forming the major • 
component of the blend has a boiling range of T5 = 145°C to T95 = 248*'C. 

4. A blend according to any one of the preceding Claims wherein the kerosine fraction 
forming the major component of the blend has a boiling range of T5 = 150®C to T95 = 245*'C. 

5. A blend according to any one of the preceding Claims wherein the amount of the 
kerosine fraction in the jet fuel blend is in the range of 80-99% by volume of the total blend 
comprising the kerosine fraction and the HCCN. 

6. A blend according to any one of the preceding Claims wherein the HCCN fraction is 
substantially unhydrorefined and has a boiling range of T5 = 165°C to T95 - 210®C. 

7. A blend according to any one of the preceding Claims wherein the amount of HCCN 
in the blend is from 0.5 to 15% by volume of the total blend. 

8. A fuel composition according to any one of the preceding Claims wherein said 
composition also contains one or more additives selected from antioxidants^ static 
dissipators, metal deactivators, lubricity improvers, fuel system icing inhibitors, thermal 
stability improvers, drag reducing agents and dyes. 
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